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The House of Representatives Apportionment Formula: 
An Analysis of Proposals for Change 
and Their Impact on States 



Summary 

Now that the reallocation of Representatives among the states based on the 2000 
Census has been completed, some members of the statistical community are urging 
Congress to consider changing the current House apportionment formula. However, 
other formulas also raise questions. 

Seats in the House of Representatives are allocated by a formula known as the 
Hill, or equal proportions, method. If Congress decided to change it, there are at least 
five alternatives to consider. Four of these are based on rounding fractions; one, on 
ranking fractions. The current apportionment system (codified in 2 U.S.C. 2a) is one 
of the rounding methods. 

The Hamilton-Vinton method is based on ranking fractions. First, the 
population of 50 states is divided by 435 (the House size) in order to find the national 
“ideal size” district. Next this number is divided into each state’s population. Each 
state is then awarded the whole number in its quotient (but at least one). If fewer 
than 435 seats have been assigned by this process, the fractional remainders of the 
50 states are rank-ordered from largest to smallest, and seats are assigned in this 
manner until 435 are allocated. 

The rounding methods, including the Hill method currently in use, allocate seats 
among the states differently, but operationally the methods only differ by where 
rounding occurs in seat assignments. Three of these methods — Adams, Webster, 
and Jefferson — have fixed rounding points. Two others — Dean and Hill — use 
varying rounding points that rise as the number of seats assigned to a state grows 
larger. The methods can be defined in the same way (after substituting the 
appropriate rounding principle in parentheses). The rounding point for Adams is (up 
for all fractions)', for Dean (at the harmonic mean); for Hill (at the geometric mean); 
for Webster (at the arithmetic mean — .5); and for Jefferson (down for all fractions). 
Substitute these phrases in the general definition below for the rounding methods: 

Find a number so that when it is divided into each state ’s population and 
resulting quotients are rounded (substitute appropriate phrase ), the total 
number of seats will sum to 435. (In cdl cases where a state would be 
entitled to less than one seat, it receives one anyway because of the 
constitutional requirement. ) 

Unlike the Hamilton-Vinton method, which uses the national “ideal size” 
district for a divisor, the rounding methods use a sliding divisor. If the national 
“ideal size” district results in a 435-seat House after rounding according to the rule 
of method, no alteration in its size is necessary. If too many seats are allocated, the 
divisor is made larger (it slides up); if too few seats are apportioned, the divisor 
becomes smaller (it slides down). Fundamental to choosing an apportionment 
method is a determination of fairness. Each of the competing formulas is the best 
method for satisfying one or more mathematical tests. 




http://wikileaks.org/wiki/CRS-RL31074 



Contents 



Introduction 1 

Background 3 

Apportionment Methods Defined 5 

Hamilton-Vinton: Ranking Fractional Remainders 5 

Rounding Methods 8 

Webster: Rounding at the Midpoint (.5) 10 

Hill: Rounding at the Geometric Mean 10 

Dean: Rounding at the Harmonic Mean 11 

Adams: All Fractions Rounded Up 11 

Jefferson: All Fractions Rounded Down 12 

Changing the Formula: The Impact in 2001 12 

A Framework for Evaluating Apportionment Methods 17 

Alternative Kinds of Tests 19 

Fairness and Quota 21 

Quota Representation 21 

Implementing the “Great Compromise” 22 

Conclusion 23 

List of Figures 

Figure 1. Illustrative Rounding Points for Five Apportionment 

Methods (for Two and Twenty-one Seats) 9 

List of Tables 

Table 1. Apportioning the House in 2001 by Simple Rounding 

and Ranked Fractional Remainders (Hamilton-Vinton) 7 

Table 2. Seat Assignments in 2001 for Various 

House Apportionment Formulas (Alphabetical Order) 13 

Table 3. Seat Assignments in 2001 for Various 

House Apportionment Formulas (Ranked by State Population) 15 

Table 4. Alternate Methods for Measuring Equality 

of District Sizes 20 




http://wikileaks.org/wiki/CRS-RL31074 



The House of Representatives 
Apportionment Formula: 

An Analysis of Proposals for Change 
and Their Impact on States 1 



Introduction 

Now that the reallocation of Representatives among the states based on the 2000 
Census has been completed, some members of the statistical community are urging 
Congress to consider changing the current House apportionment formula. However, 
other formulas also raise questions. 2 

In 1991, the reapportionment of the House of Representatives was nearly 
overturned because the current “equal proportions” formula for the House 
apportionment was held to be unconstitutional by a three-judge federal district court. 
The court concluded that: 

By complacently relying, for over fifty years, on an apportionment method which 
does not even consider absolute population variances between districts, Congress 
has ignored the goal of equal representation for equal numbers of people. The 
court finds that unjustified and avoidable population differences between 
districts exist under the present apportionment, and ... [declares] section 2a of 
Title 2, United States Code unconstitutional and void. 3 

The three -judge panel’s decision came almost on the 50 th anniversary of the current 
formula’s enactment. 4 

The government appealed the panel’s decision to the Supreme Court, where 
Montana argued that the equal proportions formula violated the Constitution because 
it “does not achieve the greatest possible equality in number of individuals per 
Representative.” This reasoning did not prevail, because, as Justice Stevens wrote 
in his opinion for a unanimous court, absolute and relative differences in district sizes 



1 This report originally was authored by David C. Huckabee, who has retired from CRS. 

2 See: Brookings Institution Policy Brief, Dividing the House: Why Congress Should 
Reinstate the Old Reapportionment Formula, by H. Peyton Young, Policy Brief No. 88 
(Washington, Brookings Institution, August 2001). Young suggests that Congress consider 
the matter “now — well in advance of the next census,” p. 1 . 

3 Montana v. Department of Commerce, No. CV. 9 l-22-H-CCL.(D. Mt. Oct. 18, 1991). U.S. 
District Court for the District of Montana, Helena Division. 

4 55 Stat. 761, codified in 2 U.S.C. 2a, was enacted November 15, 1941. 
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are identical when considering deviations in district populations within states, but 
they are different when comparing district populations among states. Justice Stevens 
noted, however, that “although common sense” supports a test requiring a “good faith 
effort to achieve precise mathematical equality within each State ... the constraints 
imposed by Article I, §2, itself make that goal illusory for the nation as a whole.” He 
concluded “that Congress had ample power to enact the statutory procedure in 1941 
and to apply the method of equal proportions after the 1990 census.” 5 

The year 1991 was a banner year for court challenges on the apportionment 
front. At the same time the Montana case was being argued, another case was being 
litigated by Massachusetts. The Bay State lost a seat to Washington because of the 
inclusion of 978,819 federal employees stationed overseas in the state populations 
used to determine reapportionment. The court ruled that Massachusetts could not 
challenge the President’s decision to include the overseas federal employees in the 
apportionment counts, in part because the President is not subject to the terms of the 
Administrative Procedures Act. 6 

In 2001, the Census Bureau’s decision to again include the overseas federal 
employees in the population used to reapportion the House produced a new challenge 
to the apportionment population. Utah argued that it lost a congressional seat to 
North Carolina because of the Bureau’s decision to include overseas federal 
employees in the apportionment count, but not other citizens living abroad. Utah 
said that Mormon missionaries were absent from the state because they were on 
assignment: a status similar to federal employees stationed overseas. Thus, the state 
argued, the Census Bureau should have included the missionaries in Utah’s 
apportionment count. The state further argued that, unlike other U.S. citizens living 
overseas, missionaries could be accurately reallocated to their home states because 
the Mormon church has excellent administrative records. Utah’s complaint was 
dismissed by a three-judge federal court on April 17, 2001. 7 

The Supreme Court appears to have settled the issue about Congress’ s discretion 
to choose a method to apportion the House, and has granted broad discretion to the 
President in determining who should be included in the population used to allocate 
seats. Although modem Congresses have rarely considered the issue of the formula 



5 Department of Commerce v. Montana 503 U.S. 442 (1992). 

6 Franklin v. Massachusetts, 505 U.S. 788 (1992). The Administrative Procedures Act 
(APA) sets forth the procedures by which federal agencies are accountable to the public and 
their actions are subject to review by the courts. Since the Supreme Court ruled that a 
President’s decisions are not subject to review under the APA by courts, the district court’s 
decision to the contrary was reversed. Plaintiffs in this case also challenged the House 
apportionment formula, arguing that the Hill (equal proportions) method discriminated 
against larger states. 

1 Utah v. Evans, No. F-2-01-CV-23: B (D. Utah, complaint filed Jan. 10, 2000). 
Representative Gilman introduced H.R. 1745, the Full Equality for Americans Abroad Act, 
on May 8, 2001. The bill would require including all citizens living abroad in the state 
populations used for future apportionments. For further reading on this and other legal 
matters pertaining to the 2000 census, see CRS Report RL30870, Census 2000: Legal Issues 
re: Data for Re apportionment and Redistricting , by Margaret Mikyung Lee. 




